A phrase frequently heard in discussions of international development is that the technology needed to solve most problems in the developing world already exists, but is not implemented due to weak political institutions and corruption. The members of the AguaClara project team in the department of Civil and Environmental Engineering are actively challenging this assumption—specifically in the area of water treatment technology. The team strives to improve the quality of drinking water for small communities in Honduras through innovative research, knowledge transfer, open-source engineering, and design of sustainable and replicable water-treatment systems. Their work is inspired by the idea that the development and appropriate use of technology can go a long way towards improving the quality of life for many communities in developing countries. While the political context will always play an important part in the implementation of any new technology, good engineering can overcome many political and economic barriers.


 This January, 18 members of the project team traveled to Honduras to visit the communities where water-treatment plants designed by AguaClara have been implemented. They lived with local families, met community members and members of local water boards, and visited potential sites for future plants. The group also toured a variety of water treatment facilities not associated with AguaClara to learn about other technology being used and problems to be addressed when designing future plants. Team members were often shocked by the inappropriate and ineffective use of technology they observed. Numerous plants built by foreign donors were reliant on unreliable electricity, or required extensive training and education to operate that local plant operators generally lacked. These and other sustainability issues are what AguaClara aims to address in order to provide clean, safe water to the communities that need it.


Worldwide, 1.1 billion people lack access to adequate amounts of clean drinking water, causing high rates of mortality and morbidity, particularly in children under the age of five.
 This statistic does not even take into account the many millions more that have access to an “improved” drinking water source (including household connections, standpipes, boreholes and wells), but whose water is untreated. Diseases related to water, sanitation and hygiene were calculated to be responsible for 4% of all deaths worldwide and to be 5.7% of the total disease burden as measured in disability-adjusted life years. This burden is largely preventable and would be greatly reduced by increasing access to safe drinking water.
  

While most communities in Honduras have piped water distribution systems, often there is no treatment plant in place, or the treatment system does not function properly. Consequently most families rely on buying bottled water for drinking and use untreated water for all other purposes. In a country where 68 percent of families are considered poor (rising to 75 percent in rural areas), purchasing bottled water is a significant drain on family income.
 Additionally, using untreated water for cooking, cleaning and bathing can be a health risk as pathogens may be spread to food or accidentally ingested. 

AguaClara is attempting to address these problem through application of an innovative treatment system design. The water-treatment plants that the team has designed are powered by gravity with no need for electricity or any external power. Nearly all materials needed for construction and maintenance of the plants are locally available. The plants cost about twenty dollars per person to construct and add about $1.50 per month to the water bills of households that receive clean water. Access to clean tap water saves families the cost of relying on bottled water which adds up to about eighteen dollars a month.
 The team works with a Honduran NGO, Agua Para el Pueblo to coordinate construction of the plants and select appropriate communities. So far AguaClara's innovative design has been used to build a treatment plant in the community of Ojojona and two more are in the final stages of construction in Tamara and Marcala.

While the team’s trip to Honduras in January allowed them to see the many positive effects AguaClara plants have brought to communities so far and to make plans for future plants, it also revealed challenges the project will need to address in the future. While building a treatment plant in a community is clearly an important first step toward ensuring access to clean water and achieving health benefits, the plant alone is not enough. The entire community must be committed to building and maintaining the plant, and this consensus can be difficult to achieve. Clear communication between plant operators and the plant’s designers can also be difficult, resulting in errors in plant management. Additionally, hygiene education and wastewater treatment are critical components of reducing water-born disease. The team plans to continue to work closely with communities and their partner organization Agua Para el Pueblo to develop ways to address these needs and has worked hard to incorporate lessons learned from past experiences into their plans for working with communities in the future.

 
The two weeks the students spent in Honduras this January is the fifth such trip made by members of the AguaClara team since the project began in January 2004. The team now has nearly forty members including both undergraduate and graduate students from the engineering school as well as several other departments at Cornell. By the end of this year the team intends to have developed the plans for building plants in five more communities and is currently exploring options for financing their construction through private donations, loans, or a combination of the two. AguaClara’s growth and success so far demonstrates how critical the development of innovative, clever technology is to addressing basic needs worldwide. For further information about the AguaClara team and to find out how you can contribute, please visit: http://eswserver.cee.cornell.edu/aguaclara/.
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